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(54) ESTIMATION METHOD AND ESTIMATION EQUIPMENT OF SEMICONDUCTOR 
DEVICE 

(57)Abstract: 

PURPOSE: To simply find the condition that damage 
is scarcely generated by ion irradiation, by using the 
total amount of charges which are implanted in an 
electrode of a device after ions are implanted in an 
electrode on an insulating film and heat treatment is 
performed, and the total amount of charges which 
have flowed in the insulating film until breakdown 
occurs. 

CONSTITUTION: A test device which has been 
subjected to ion implantation and heat treatment is 
put in a measuring chamber 5. Data from a Qbd 
measuring part 7 and a Qst operating part 8 are 
inputed in a control equipment 9, which parts 7 and 8 
are based on the measured result of a measuring 
equipment 6 for dielectric breakdown with time 
(TDDB). In the control equipment 9, the input data are 
compared with the reference value inputed in a 
storage part 1 1 which value is constituted of a test 
device in which ions are not implanted. For example, 

an indication whether the acceleration voltage or the dosage at the time of ion implantation 
was too high is given to an alarm equipment 10. Thereby an estimation method and an 
estimation equipment which simply find the condition that damage is not generated in an 
insulating film under an electrode at the time of ion implantation. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1] An assessment method of a semiconductor device characterized by evaluating a 
deterioration condition of said insulator layer from a property with the amount Qbd of charges 
which flowed an insulator layer by the time it resulted in the amount Qst of net charge and 
destruction which pour ion into an electrode on an insulator layer, and are poured into said 
electrode in a device after heat-treating further. 

[Claim 2] Said assessment is the assessment method of a semiconductor device according to 
claim 1 characterized by what is judged by whether this nominal contour is resembled on the 
basis of a property with the amount Qbd of charges which flowed an insulator layer by the 
time it resulted in the amount Qst of net charge and destruction which are poured into said 
electrode measured using a device which does not carry out an ion implantation. 
[Claim 3] long duration annealing according [ said heat treatment ] to heating apparatus, and 
RTA — short-time annealing by law or long duration annealing by heating apparatus, and RTA 

— an assessment method of a semiconductor device according to claim 1 or 2 characterized 
by being any one of concomitant use with short-time annealing by law. 

[Claim 4] Assessment equipment of a semiconductor device characterized by establishing a 
means to detect a property with the amount Qbd of charges which flowed an insulator layer 
by the time it resulted in the amount Qst of net charge and destruction which pour ion into an 
electrode on an insulator layer, and are poured into said electrode in a device after heat- 
treating further, and a means to evaluate a deterioration condition of said insulator layer from 
this property. 

[Claim 5] Assessment equipment of a semiconductor device according to claim 4 
characterized by establishing a means to memorize beforehand a property with the amount 
Qbd of charges which flowed an insulator layer by the time it resulted in the amount Qst of 
net charge and destruction which are poured into said electrode measured using a device 
which does not carry out an ion implantation as criteria, and a means to judge a deterioration 
condition of said insulator layer by whether this nominal contour is resembled. 
[Claim 6] Assessment equipment of a semiconductor device according to claim 4 or 5 
characterized by establishing a means to report a result of said assessment. 
[Claim 7] long duration annealing according [ said heat treatment ] to heating apparatus, and 
RTA — short-time annealing by law or long duration annealing by heating apparatus, and RTA 

— assessment equipment of a semiconductor device given in claim 4 characterized by being 
any one of concomitant use with short-time annealing by law thru/or any 1 term of 6. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the assessment method forjudging whether 
the insulator layer under an electrode has deteriorated, and assessment equipment, after 
pouring ion for example, into a gate electrode. 
[0002] 

[Description of the Prior Art] With detailed-izing of an element, and high integration, gate 
oxide, such as an MOS transistor, is thin-film-ized increasingly, and prevention of the damage 
to oxide films, such as the charge up in an ion-implantation process, is becoming still more 
important. For example, if it is in the process which pours ion into the electrode on an oxide 
film by the high current, it is necessary to take care that an impurity does not reach an oxide 
film so that the range of the impurity ion may be settled in the thickness of an electrode. 
[0003] If it is in the process which pours impurity ion into a gate electrode especially, since 
impregnation to the source and a drain is also performed simultaneously in many cases, also 
in consideration of these formation conditions, the acceleration voltage (it is also called 
impregnation energy) of ion is determined. So, the conventional example was performing the 
ion implantation in the dose at that time with the to some extent high acceleration voltage 
which is the range where ion does not reach an oxide film. 
[0004] 

[Problem(s) to be Solved by the Invention] If it is in the conventional example, there is a 
problem that it is difficult to determine acceleration voltage which does not give a damage to 
gate oxide. For example, the knocked-on atom produced at the time of an ion implantation 
enters into an oxide film like the white arrow head of drawing 13 , and degrading the 
membraneous quality of an oxide film has also become the cause which makes this 
conditioning difficult. 

[0005] This invention offers the method and equipment which find out the conditions which 
cannot give the damage by ion irradiation easily to an insulator layer simple in view of this 
trouble. 
[0006] 

[Means for Solving the Problem] An assessment method of a semiconductor device according 
to claim 1 evaluates a deterioration condition of said insulator layer from a property with the 
amount Qbd of charges which flowed an insulator layer by the time it resulted in the amount 
Qst of net charge and destruction which pour ion into an electrode on an insulator layer, and 
are poured into said electrode in a device after heat-treating further. 

[0007] Moreover, whether this nominal contour is resembled on the basis of a property with 
the amount Qbd of charges which flowed an insulator layer by the time it resulted in the 
amount Qst of net charge and destruction which are poured into said electrode measured 
using a device which does not carry out an ion implantation estimates an assessment method 
of a semiconductor device according to claim 2. moreover, long duration annealing according 
[ an assessment method of a semiconductor device according to claim 3 ] said heat 
treatment to heating apparatus and RTA — short-time annealing by law or long duration 
annealing by heating apparatus, and RTA — any one of concomitant use with short-time 
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annealing by law performs. 

[0008] Moreover, a means to detect a property with the amount Qbd of charges which flowed 
an insulator layer by the time assessment equipment of a semiconductor device according to 
claim 4 resulted in the amount Qst of net charge and destruction which pour ion into an 
electrode on an insulator layer, and are poured into said electrode in a device after heat- 
treating further, and a means to evaluate a deterioration condition of said insulator layer from 
this property are established. Moreover, assessment equipment of a semiconductor device 
according to claim 5 establishes a means to memorize beforehand a property with the amount 
Qbd of charges which flowed an insulator layer by the time it resulted in the amount Qst of 
net charge and destruction which are poured into said electrode measured using a device 
which does not carry out an ion implantation as criteria, and a means to judge a deterioration 
condition of said insulator layer by whether this nominal contour is resembled. 
[0009] Moreover, assessment equipment of a semiconductor device according to claim 6 
establishes a means to report a result of assessment, moreover, long duration annealing 
according [ assessment equipment of a semiconductor device according to claim 7 ] said heat 
treatment to heating apparatus and RTA — short-time annealing by law or long duration 
annealing by heating apparatus, and RTA — any one of concomitant use with short-time 
annealing by law performs. 
[0010] 

[Function] long duration annealing according an insulator layer to heat treatment, i.e., heating 
apparatus, after pouring ion into the electrode on an insulator layer like an oxide film, or RTA 
— performing short-time annealing by law — or long duration annealing by heating apparatus 
and RTA — the damage by the impact of an ion implantation is improved by using together 
short-time annealing by law. 

[0011] It can judge whether the damage has been improved or not with a property graph with 
the amount Qbd of charges which flowed the insulator layer by the time it resulted in the 
amount Qst (only henceforth Qst) of net charge and destruction which are poured into an 
electrode. Since it means that the damage was given by the ion implantation while this 
property graph shows that the damage has been improved, it is possible to find out conditions 
which do not give a damage to an insulator layer because this property graph makes 
conditions reverse so that it may stop showing that the damage has been improved. 
[0012] Assessment equipment realizes these things automatically. An operator is told about 
the recoverability condition of a damage. 
[0013] 

[Example] The example of this invention is explained based on a drawing. Drawing 1 A and 
drawing 1 B show the cross-section structure of the testing device used in the experiment in 
this example, n mold (100) silicon substrate 1 top — LOCOS — after forming the element 
isolation region 2 by law, gate oxide 3 of 15nm (150A) of thickness is grown up in a wet 
ambient atmosphere, and the polish recon electrode 4 is formed after that. Etching of an 
electrode was performed by ECR plasma etching. The area of gate oxide used the pattern 
with the polish recon electrode of the various area which set 20x20 micrometers constant 
with 2, and set the antenna ratio (surface ratio of a polish recon electrode and gate oxide) to 
1000-16000. 

[0014] When the thickness of the polish recon electrode 4 is a 200nm (2000A) sample and 
drawing 1 A performs an ion implantation in this case, the damage (henceforth a charge 
damage) by the charge which the electrode of an antenna collects focusing on an oxide film, 
and the damage (henceforth an ion irradiation damage) by the ion poured in since polish recon 
thickness was comparatively thin, and a knocked-on atom reaching a direct oxide film are 
intermingled. 

[0015] On the other hand, since the thickness of the polish recon electrode 4 is as thick as 
800nm (8000A) in drawing 1 B, poured-in the ion or knocked-on atom cannot reach a direct 
oxide film, but the stress which joins an oxide film serves as only a charge damage by the 
charge which an electrode collects. The ion implantation performed the arsenic (As+) on 
condition that the range of beam current:! 2mA, acceleration energy:30 - 50keV, and 
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dose:1x1014 to 2x1016-/cm2 using the ion implantation equipment of the batch type which 
has a wafer wheel. In addition, neutralization of the charge by the cascade shower is omitted 
at the time of impregnation. Moreover, the medium current ion implanter of single wafer 
processing was used for low douse impregnation. 

[0016] Immediately after pouring in, heat treatment was electric furnace annealing (it is called 
FA below Furnace Annealing:), is temperature:700-1000 degree C, time amount 30 minutes or, 
and lamp annealing (it is called RTA below Rapid Thermal Annealing:), and was performed on 
the conditions for temperature:900~1 100 degree C, and time amount 10-30 seconds. Now, if 
it continues impressing a certain fixed voltage, an insulator layer like an oxide film will produce 
dielectric breakdown, after a certain time amount passes. The time amount which results in 
this dielectric breakdown is the function of the field strength applied to an insulator layer. 
This is called a with-time dielectric-breakdown phenomenon (Time-Dependent Dielectric 
Breakdown), i.e., TDDB. 

[0017] Qbd (the amount of charges which flowed the oxide film by the time it resulted in 
destruction) finds time amount until it results [ from the TDDB measurement which impressed 
constant current stress (10-25 mA/cm2) to the antenna capacitor which performed the ion 
implantation on condition that versatility ] in destruction 50%, and calculates it using a degree 
type. 

Qbd = ist x tdb — here, it is the time amount to which ist results in stress current and tdb 
results in destruction 50%. In addition, stress current was made into 10 mA/cm2. 
[0018] Furthermore, in order to quantify the relation between the stress given by the ion 
implantation, and Qbd, a parameter called Qst in the stress of the charge in an ion 
implantation is used. In an ion implantation, the amount (the amount of charges) of the ion 
poured into per unit area of a wafer from a dose is known. When an ion implantation is 
performed to an antenna capacitor, the amount of charges which a capacitor receives from 
electrode (antenna) area is calculated. If it assumes that the whole of the charge flows into 
thin gate oxide, the amount Qst of stress charges which flows during an ion implantation at 
gate oxide is calculable with a degree type. 

[0019] Qst = qxDxR — here — q — base — a charge and D express a dose and R expresses 
an antenna ratio. Under the condition as above, drawing 2 shows the relation of Qbd and Qst 
in case the thickness of the polish recon electrode 4 is 800nm, and expresses the progress 
condition of oxide-film deterioration in case the stress by the ion implantation increases. 
[0020] As conditions, the ion implantation of As+ was carried out on condition that 
acceleration voltage:50keV and dose:1.0x1016-/cm2, and heat treatment by FA for 
processing-time 30 minutes was performed after that. Moreover, Qst is changed by the 
antenna ratio. Generally, only in the part of the amount of charges which passes an oxide film, 
Qbd decreases in constant current TDDB. Therefore, Qbd of an oxide film which is not 
performing the ion implantation is a line (straight line of the inclination -(minus) 1 which made 
the y intercept QbdO expressed with Qbd=Qbd0-Qst) shown by the dotted line in drawing, if 
the amount of impregnation charges by constant current stress is taken along a horizontal 
axis. It will meet and decrease. 

[0021] When the thickness of the polish recon electrode 4 is 800nm, the stress which 
impregnation ion does not reach even to an oxide film and joins an oxide film is based on a 
charge. From drawing, heat treatment shows hardly recovering a Qbd value. In addition, in the 
case of 900 degrees C, recovery of the some of a Qbd value is seen in the field where an 
antenna ratio is small, but it is thought that the damage by etching at the time of sample 
production recovered this since the value was large rather than the Qbd value before 
impregnation (QbdO) (although the annealing experiment of the sample which is not performing 
the ion implantation was conducted separately, same result was brought in 900 degrees C). 
[0022] Moreover, at 1000 degrees C, Qbd becomes fixed with about 30 C/cm2 regardless of 
the value of Qst. By performing 1000-degree C heat treatment, the oxide film has 
deteriorated and this is considered because it became the same membraneous quality 
eventually irrespective of the existence of an ion implantation. Drawing 3 shows the relation 
of Qbd and Qst at the time of heat-treating by RTA. The inclination to hardly recover the 
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charge damage by impregnation is seen like the case of FA. 

[0023] By the way, on the structure of ion implantation equipment, since an ion implantation 
is performed intermittently, a charge damage will also be added intermittently, [n order to 
investigate how drawing 4 differs from FN stress which added stress continuously, the result 
of having heat-treated in the sample which added FN stress with various current density with 
the TDDB measuring instrument is shown. Conditions were made into FA temperature [ of 900 
degrees C ], and time amount 30 minutes. 

[0024] Also in this case, it is before and after heat treatment, and the same (namely, when a 
charge damage is added intermittently) inclination as the case where change was not looked 
at by the Qbd value but stress is given to it by the ion implantation is shown. Therefore, when 
the thickness of the polish recon electrode 4 is 800nm, it can be said that deterioration of the 
oxide film by the ion implantation is what is depended on tunnel current flowing to an oxide 
film like FN stress added continuously. Furthermore, the same is said of the inclination which 
a Qbd value does not recover by heat treatment. 

[0025] Next, drawing 5 and drawing 6 show the relation of Qbd and Qst in case the thickness 
of the polish recon electrode 4 is 200nm. In the case of FA, drawing 5 is a result when drawing 
6 performs RTA. Ion-implantation conditions set As+ to acceleration voltage:50keV and 
dose:1.0x1016-/cm2 like the case of a charge damage. In this case, poured-in the ion or 
knocked-on atom reaches even to an oxide film, and it is in the condition that the ion 
irradiation damage and the charge damage are intermingled. 

[0026] In this experiment condition, since the amount Qst of passage charges is changed by 
changing an antenna ratio, in every point of measurement, it is the same amount about an ion 
irradiation damage. On such conditions, an ion irradiation damage becomes dominant from a 
charge damage, and a Qbd value becomes quite small compared with the case of only a 
charge damage. Although recovery of Qbd will hardly be seen below 800 degrees C as drawing 
5 if heat treatment by FA is performed to the sample which such a damage joined, at 900 
degrees C, the Qbd value is recovered to 30 C/cm2 regardless of the value of Qst. 
[0027] An ion irradiation damage is dominant and this shows recovering the defect in that 
case by hot heat treatment, when the thickness of the polish recon electrode 4 is thin. 
Moreover, also in the sample in RTA, heat treatment is increasing the value of Qbd like the 
case of FA. Moreover, the amount of recovery is also large as the processing time becomes 
[ processing temperature ] high for a long time. 

[0028] When the thickness of the polish recon electrode 4 is thin, ion or a knocked-on atom is 
poured in into the oxide film, as mentioned above. Drawing 7 shows the result of having 
investigated how the current potential property of an oxide film having changed in such a 
case. Conditions are set to thickness:200nm of the polish recon electrode 4, impregnation 
ion:As+, acceleration voltage:50keV, and dose:5x1014-/cm2, and heat treatment is omitted. 
[0029] Drawing shows that change of the property by the ion implantation is seen in the high 
electric-field field (6 or more MV/cm) to which FN current is observed. Drawing 8 shows the 
result of having investigated the temperature characteristic in the high electric field before 
impregnation and after impregnation and heat treatment (10 MV/cm), in order to investigate 
the conduction mechanism at this time. Although current does not change with measurement 
temperature before impregnation, temperature dependence comes to be seen in the sample 
which poured in. Furthermore, if 900-degree C FA is performed, this temperature dependence 
is lost. From this, by the sample which the ion irradiation damage joined, a defect is formed 
into an oxide film and it is thought that the current component by the electric conduction 
through the trap level by it is contained. Moreover, the defect is also understood that it 
recovers by 900-degree C heat treatment. 

[0030] Since change of the temperature dependence of the current potential property 
described above and the defect in an oxide film are associated, the result of having performed 
structural analysis of an oxide film is described below. The defect in an oxide film was 
evaluated about a charge damage and each ion irradiation damage using the ESR process 
(Electron Spin Resonase: electron spin resonance method). Furthermore, since the oxide film 
was dramatically thin, in order to raise sensitivity, it measured by the very low temperature of 
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[0031] Drawing 9 shows the ESR spectrum of gate oxide 3 in case the thickness of the polish 
recon electrode 4 is 200nm. Impregnation conditions are impregnation ion:As+, acceleration 
voltage:50keV, and dose:1.0x1016-/cm2, and heat treatment conditions were made into three 
kinds, "with no processing", "FA:temperature of 900 degrees C, and time amount 30 
minutes", and "RTAitemperature [ of 1000 degrees C ], and time amount 10 seconds." 
[0032] It sets in the sample after an ion implantation, and is g value, (amount proportional to 
the magnetic moment) The paramagnetism center is observed by 2.0006. It turns out that this 
is based on the state of impairment (E pin centerjarge) which has an oxygen hole in Si02, Si- 
O association in Si02 went out, and the unpaired electron is generated. If the spin density at 
this time assumes that E pin centerjarge exists in homogeneity in a 15nm oxide film, it will 
serve as 6.3x1017 spins/cm3. Time-amount [ after impregnation, FArtemperature of 900 
degrees C, and ] 30 minutes or, RTA: The above-mentioned paramagnetism center is 
extinguished by performing heat treatment for temperature [ of 1000 degrees C ], and time 
amount 10 seconds. 

[0033] That is, it turns out that the state of impairment by said oxygen hole was restored by 
heat treatment. Drawing 10 shows the FTIR-ATR (Fourier Transform Infrared-Attenuated 
Total Reflectance: internal multiple echo Fourier transform infrared spectroscopy) spectrum 
of the gate oxide 3 in the sample whose thickness of the polish recon electrode 4 is 200nm. 
[0034] It is shown that the peak near 820-/cm is the deformation vibration (Bending Mode) of 
O-Si-O, and is Si02 film, and change is seen on no conditions. On the other hand, the peak 
seen near 940-/cm was observed only immediately after impregnation, and is extinguished by 
heat-treating. It is thought that the absorption seen by this 980-/cm shifts to a low wave 
number side the peak seen here by distortion since the stretching vibration (Stretching Mode) 
of Si-O in Si02 film is called 980-/cm. 

[0035] That is, it is possible that association of Si-O in an oxide film is cut by ion irradiation, 
and it is changing with it to the structure near SiO. On the other hand, this peak was not 
accepted in transit measurement. From this, change of the membrane structure by ion 
irradiation has taken place only on the pole front face of gate oxide 3, and this is considered 
to have been observed by the ATR method with the high resolution in a front face 
(Attenuated Total Reflectance: internal decay technique). 

[0036] In an ion irradiation damage, this is the above-mentioned heat treatment conditions, 
and since recovery of Qbd is seen and the temperature dependence in a current potential 
property is also lost, they can consider that E' pin centerjarge is participating in the Qbd 
value and the mechanism of conduction greatly. Drawing 1 1 is data which proves that change 
of the membrane structure by ion irradiation has taken place only on the pole front face of 
gate oxide 3, and the thickness of gate oxide 3 measures the FTIR-ATR spectrum of the gate 
oxide 3 immediately after the ion implantation in the sample whose thickness of the polish 
recon electrode 4 is 200nm like drawing 10 at the point which are 149A, 144A, 128A, 124A, 
117A, and 11 OA, respectively. 

[0037] Measurement etched gate oxide 3 gradually using fluoric acid, and was performed to 
whenever [ the ]. Moreover, the conditions of an ion implantation set As+ to acceleration 
voltage:50keV and dose:1.0x1016-/cm2. Distortion by the stretching vibration of Si-O is seen 
at a point (149A near the front face of gate oxide 3, 144A, 128A, 124A, and 117A), and is not 
seen at the other point (deep point in gate oxide 3). Moreover, this reduction was the same 
even when the acceleration voltage of an ion implantation was changed into 60KeV(s). 
[0038] On the other hand, the paramagnetism center was not observed by the sample whose 
polish recon thickness is 800nm. Therefore, in the case of this condition, it is shown that ion 
or a knocked-on atom has not reached a direct oxide film. Now, drawing 12 is the block 
diagram showing the configuration of the damage assessment equipment to the oxide film in 
this example. 

[0039] 5 is a sample test chamber and information equipment with which a Qbd test section 
and 8 consist in a TDDB measuring device and 7, and a control unit (for example, computer) 
and 10 consist [ 6 ] of CRT, a printer, a voice generator, etc. in Qst operation part and 9. The 
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heat-treated testing device which carried out the ion implantation is put in in said sample 
test chamber 5, and the data from the Qbd test section 7 and the Qst operation part 8 is 
inputted into a control unit 9 based on the measurement result from the TDDB measuring 
device 6. 

[0040] A control unit 9 has the storage section (for example, ROM) 1 1 which memorizes the 
reference value (condition shown in the dotted line in drawing 2 ) by the testing device which 
does not carry out an ion implantation, and compares with said reference value the property 
by the data inputted from the Qbd test section 7 and the Qst operation part 8. If a control 
unit 9 is a property as measurement data shows to drawing 5 or drawing 6 , the damage was 
recovered, i.e., it will judge, "The ion irradiation damage existed at the beginning", and it will 
report that with information equipment 10. Furthermore, since it is or the acceleration voltage 
at the. time of an ion implantation was too high or there were too many doses when it judges 
such, it directs to reduce either (or both sides) with information equipment 10. 
[0041] An operator should just adjust suitably based on the directions from this information 
equipment 10. In addition, if the control unit 10 shows the property as measurement data 
shows to drawing 2 , at least, it will judge that there is no ion irradiation damage, and will 
report that with information equipment 10. 
[0042] 

[Effect of the Invention] If it is in the assessment method of the semiconductor device of this 
invention, and assessment equipment, conditions which do not give a damage to the insulator 
layer under the electrode at the time of an ion implantation can be found out easily. 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1] It is the cross section of the testing device used for the experiment for proving 
this invention. 

[Drawing 2] It is the graph which shows the relation of Qbd and Qst which were measured 
using the device which has not received the ion irradiation damage under FA processing 
conditions in the example of this invention. 

[Drawing 3] It is the graph which shows the relation of Qbd and Qst which were measured 
using the device which has not received the ion irradiation damage under the RTA processing 
conditions in the example of this invention. 

[Drawing 4] It is the graph which shows the relation of Qbd and FN stress in the example of 
this invention. 

[Drawing 5] It is the graph which shows the relation of Qbd and Qst which were measured 
using the device which has received the ion irradiation damage under FA processing 
conditions in the example of this invention. 

[Drawing 6] It is the graph which shows the relation of Qbd and Qst which were measured 
using the device which has received the ion irradiation damage under the RTA processing 
conditions in the example of this invention. 

[Drawing 7] It is the graph which shows the current potential property of the oxide film which 
has received the ion irradiation damage. 

[Drawing 8] It is the graph which shows the temperature dependence property of an oxide 
film. 

[Drawing 9] It is the graph which shows the ESR spectrum of an oxide film. 
[Drawing 10] It is the graph which shows change of the ATR spectrum of an oxide film. 
[Drawing 11] It is the graph which shows the analysis result of the depth direction of the ATR 
spectrum in the oxide film immediately after an ion implantation. 

[Drawing 12] It is the block circuit diagram of the assessment equipment in the example of 
this invention. 

[Drawing 13] It is the cross section of the semiconductor device for explaining the trespass 
actuation to the oxide film of a knocked-on atom. 
[Description of Notations] 

I Silicon Substrate 

3 Gate Oxide 

4 Polish Recon Electrode 

5 Sample Test Chamber 

6 TDDB Measuring Device (Property Detection Means) 

7 Qbd Test Section (Property Detection Means) 

8 Qst Operation Part (Property Detection Means) 

9 Control Unit (Property Detection Means, Assessment Means) 

10 Information Equipment (Information Means) 

I I Storage Section (Storage Means) 
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Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 
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